Petroleum (Pet.) ether, CHCl 3 and CH 3 OH extracts of Cassia renigera Benth. were tested against Callosobruchus chinensis L. for dose-mortality and repellency; and against Sitophilus oryzae L. and Tribolium castaneum (Hbst.) for repellent activity test. The Pet. ether extract of leaf was found active against C. chinensis adults through dose mortality assay and the LD 50 values established were 9.270, 4.932, 2.032, 1.721, 1.671, 1.543, 1.513, 1.503 and 1.478 mg cm -2 for 0. 5, 6, 12, 18, 24, 30, 36, 42 and 48 h of exposure respectively. However, the leaf extracts of CHCl 3 and CH 3 OH; as well as the Pet. ether, CHCl 3 and CH 3 OH extracts of the stem-bark did not give mortality to the test organism. The CHCl 3 extract of leaf showed repellent activity against Tribolium castaneum at 0.1% level of significance (P < 0.001), and the Pet. ether extracts of the leaf and the CH 3 OH extracts of the stem-bark offered repellency at 1% level of significance (P < 0.01) between dose levels. Only the CHCl 3 extracts of the stem-bark gave repellency at 5% level of significance (P < 0.05), while the CH 3 OH extracts of leaf and Pet. ether extract of stem-bark did not show any significant repellency at all.
Introduction
Cassia renigera L. (Family: Caesalpinaceae) an annual under shrub grows all over the tropical countries and in wasteland as a rainy season weed is known as Burmese Pink Cassia. Over 1000 species have belonged to Cassia over the years and C. renigera is one of them [1, 2] . C. renigera is a small tree not more than 20 feet but in spring it presents a strikingly beautiful picture, enhanced by the varied tones of pink in each dense cluster [3] . Various medicinal properties have been attributed to this plant in the traditional medicine. Sennosides, which are well known for their medicinal importance, have been detected in the leaves of the plant [4] . The extracts of Cassia species have been used as a remedy for various skin ailments, rheumatic disease and as laxatives [2, 5, 6] . The extract of Cassia species leaves has been found to possess significant hepatoprotective activity and antiinflammatory activity [7, 8] . Pharmacologically, the plant has been investigated for its antitumour [9] antioxidant [10] anti-inflammatory [11] antimicrobial [12] antifeedant and larvicidal [13] activities. Many plants have been recognized to show repellent activities to the termites [14, 15] . These have shown very high mortality in stored grain [16] pests and efficiently control grain damage and seed weight loss [17] . Different parts of the plant, C. renigera has been taken to find out the bioactive potential especially of pesticidal activity and repellent effects against some store grain pests (e.g. Tribolium castaneum, Sitophilus oryzae and Callosobruchus chinensis). T. castaneum (Family: Tenebrionidae) is a worldwide pest of stored products and of Indo-Australian in origin [18] . These beetles have chewing mouthparts, but do not bite or sting. The red flour beetle may elicit an allergic response [19] . The eggs are microscopic and the slender larvae are creamy yellow to light brown in color. The adult is a small reddish-brown beetle. Total life cycle completes independently, while for egg incubation 8.8 days, larval development 22-100 days depending on temperature, pupal development 4.5 days, and for reproductive maturation 5-4 days [20] . S. oryzae (rice weevil) (Family: Curculionidae) is a serious stored product pest which attacks several crops and worldwide in distribution. The adult rice weevil is a dull reddish-brown to black in color. The larval rice weevil must complete its development inside the seed kernel. The larva develops within the seed, hollowing it out while feeding. Total life cycle from egg to adult took 34 to 49 days with an average of 42 days at 15 to 34°C and 58 to 89 per cent relative humidity [21] . C. chinensis (Family: Chrysomelidae) is a common species of beetle found in many stored legumes [22] . The eggs are cemented to the surface of pulses and are smooth, domed structures with oval, flat bases. The larvae and pupae are normally only found in cells bored within the seeds of pulses [23] .The developmental period from egg to adult takes 20-25 days [24, 25] .
Materials and Methods

Collection and preparation of test materials
C. renigera was collected from the Rajshahi University Campus and was identified by the Department of Botany, Rajshahi University where a voucher specimen is kept in the herbarium. The plant parts were sliced and chopped into small pieces, dried under shade and powered using an electric grinder, weighed and placed in separate conical flasks to add Pet. ether, CHCl 3 and CH 3 OH (Merk, Germany) (200 g × 600 mL× 2 times) for 48 h.
Filtration was done by Whatman filter paper (made in USA) at 24 h interval in the same flask followed by evaporation until the extract was left. The extracts was then removed to glass vials and preserved in a refrigerator at 4°C with proper labeling.
Collection and culture of test insects
To carry on tests for repellent and insecticidal efficacy of extractives of the C. renigera, samples T. castaneum, S. oryzae, C. chinensis were selected, because these are easy cultivable and noble laboratory animals. Moreover, they are important stored grain pests in a wide variety of cereal products and highly producing insects. The test insects T. castaneum, S. oryzae and C. chinensis used were collected from the stock cultures of the Crop Protection Laboratory, Department of Zoology, Rajshahi University.
Dose-mortality tests
Dose-mortality test on C. chinensis
For insecticidal activity test each of the extracts were dissolved in its solvent of extraction at different concentrations to go through Ad Hoc experiments to set considerable mortality and that were considered as doses. Plant extracts were dissolved in 1 mL of solvent and mixed with the prepared food in Petri dishes. However, being volatile the solvent was evaporated out shortly. A set of concentrations of dose for Pet. ether leaf extract of C. renigera were obtained as 2.037, 1.783, 1.528, 1.273, and 1.019 mg cm -2 for C. chinensis.
For each of the tests ten insects were released in the treated food medium and 3 replications for each of the doses were maintained. The mortality was assessed for 0.5, 6, 12, 18, 24, 30, 36, 42 and 48 h of exposure.
Statistical analysis
The mortality (%) was corrected using Abbott's formula [26] . P r = P o -P c 100 -P c ×100 ; where, P r = Corrected mortality (%), P o = Observed mortality (%), P c = Control mortality (%). The data were then subjected to probit analysis [27, 28] .
Repellent activity
The repellency test was adopted from the method of McDonald et al., [29] with some modifications in the process. A general concentration for each of the plant extracts was selected as a stock dose for repellency while other successive doses were prepared by serial dilution. extracts of leaf and stem-bark for T. castaneum and S. oryzae respectively. For the application of T. castaneum half filter paper discs were prepared and selected doses of all the extracts separately applied onto each of the half-discs and allowed to dry out as exposed in the air for 10 min. Each treated half-disc was then attached length wise, edgeto-edge, to a control half-disc with adhesive tape and placed in a petri dish (9 cm). Ten adult insects were released in the middle of each filter-paper circle. Each concentration was tested five times. Whereas, in case of S. oryzae a Petri dish (9 cm) was divided into three parts and marked with two narrow sticks through the adhesive tape. Then both the sides filled with food where in one side with treated food and other side with non-treated food followed by the concentration except the middle one. Then ten adult insects were released into the middle of the petri-dish. Insects were counted after 1 h and then at hourly intervals for 5 h. The average of the counts was converted to percentage repellency using the formula: PR = (Nc-5) × 20 Where, Nc was the average hourly observation of insect on the untreated half of the disc [30, 31] .
Results and Discussion
Dose mortality effects on C. chinensis
Dose mortality results of Pet. ether extracts of C. renigera against C. chinensis are represented in 
Repellent effects on T. castaneum and S. oryzae
The Pet. ether, CHCl 3 and CH 3 OH extracts of leaf and stem-bark of C. renigera offered promising repellent activity against T. castaneum at 0.1, 1.0 and 5.0% levels of significance while the extracts didn't show any significant repellent activity against S. oryzae between doses (Tables 2 and 3) . The results of the present study revealed that only the Pet. ether extract of C. renigera leaf contains insecticdial potential against C. chinensis. However, the CHCl 3 extracts of leaf gave repellency at 0.1% (P < 0.001); Pet. ether extract of leaf and CH 3 OH extract of stem-bark at 1% (P < 0.01) and CHCl 3 extract of stem-bark at 5% (P < 0.05) level of significance against T. castaneum between dose levels. None of the extracts of leaf and stem bark showed any significant repellent activity against S. oryzae. These findings receive supports from works done by previous researchers. Works on C. renigera extracts for insect mortality is scanty; however a lot of work has been done on larvicidal potentiality. Pavananundt et al. [32] conducted experimentation of Cassia sp. against mosquito larvae. The efficacy of mosquito larvicidal of Cassia siamea leaf aqueous extract was investigated by determining the median lethal concentration, LC 50 , within 24, 48, 72, and 96 h which is similar with this investigation as an insecticidal agent. The [33] also supports our work as it was established the toxic effect of leaf methanol extract of C. siamea, seed methanol extract of C. cyminum, leaf ethyl acetate extract of N. nucifera, leaf ethyl acetate and methanol extract of P. amarus and seed methanol extract of T. ammi were showed 100% mortality against A. stephensi and C. quinquefasciatus after 48 h exposure. This investigation gets complete support from Hossain et al. [34] who found C. renigera is an evergreen tree containing antioxidant, brine shrimp lethality and antimicrobial properties. Jothy et al. [35] conducted a promising research using Cassia since Cassia spectabilis had been traditionally employed by healers for many generations which matches with our investigation supportively. The cytotoxicity result indicated that the extract is nontoxic as was clearly substantiated by a half maximal inhibitory concentration (IC 50 ) value of 59.10 μg/mL. The effects of the extract on the cell wall proteins illustrated that there were three major types of variations in the expression of treated cell wall proteins: the presence of new proteins, the absence of proteins, and the amount of expressed protein.
So, no doubt this plant is a potential source of promising biologically active compounds, and thus further investigation should be attempted on this natural resource. 0.829 *** = Significant at 0.1% level (P < 0.001), ** = Significant at 1% level (P < 0.01) * = Significant at 5% level (P < 0.05) 
